Study Objective-To assess the level of cardiovascular risk factors in young people in sub-Saharan Africa living in rural and urban settings. Design-Cross sectional survey of the population aged 15 to 19 years. Setting-Eight rural Tanzanian villages in three regions, and two districts in Dar es Salaam. Participants-664 males and 803 females in rural villages and 85 males and 121 females in the city. Response rates for total population were 74% to 94% in the rural areas and 60% in the city. Measurements and results-Measurements included blood pressure, body mass index, serum lipids, and blood glucose concentrations (fasting and two hours after 75 g glucose). Blood pressure was slightly but significantly higher in young women than in young men (115/67 mmHg versus 113/65 mmHg) and increased significantly with age. Only 0-4% subjects had blood pressure greater than 140 and/or 90 mmHg. There were no urban-rural differences.
(2.1)). Overweight was found in only 0-6% at age 15 years but 5-4% at age 19 years. Serum cholesterol concentrations were low at 3.5 mmol/l in males and 3*7 mmoMl in females. Only 7% had values above 5-2 mmol/l. The highest concentrations were found in the city and in Kilimanjaro, the most prosperous rural region. Serum triglycerides were 1-0 (0.5) mmnolVI in males and 11 (0) (1) (2) (3) (4) (5) mmol/l in females, and were highest in the city dwellers. Diabetes was rare (0.28% males, 0-12% females) but impaired glucose tolerance was present in 4-7% and 4-1% respectively. Drinking alcohol was equally prevalent in males and females, reaching 30% at age 19 years. Only 0*4% of females smoked compared with 7-3% ofmales. Smok- ing was commoner in rural areas that in the city.
Conclusions-Several risk factors for cardiovascular disease were found in Tanzanian adolescents, but levels were much lower than in studies reported from developed nations. The challenge is to maintain these low levels as the population becomes more urbanised and more affluent.
J7 Epidemiol Commttiunity Health 1993; 47: [303] [304] [305] [306] [307] Although coronary heart disease occurs mainly in middle age or later, the underlying atherosclerotic process may start early in life. In low incidence populations, the onset of atherosclerosis may possibly take place in adolescence or young adulthood.' 2 The major coronary heart disease risk factors and the behavioural pattems conducive to them also develop in youth. Moreover, it is well known that a 'tracking' effect exists, whereby risk factor levels of a child, unless controlled, tend to impose a higher risk in adulthood. 3 Thus, there is some evidence, for 
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(13)/65 (10) mmHg for males
Mean serum triglycerides for males were 1-0 )01) (Table II) . Only six (0 4%) subjects (0 5) mmol/l compared with I 1 (0 5) for females emales and two males) had both diastolic (p=0 006). High serum triglycerides (>1-7 mmol/l) were detected in 6-3% of the males and ovascular nrsk factors in adolescents by gender 7-2% in females (NS). (5-2%), Mara (4-1%), and Kilimanjaro (2 7%). [3] [4] [5] [6] [7] [8] ( 1 0) 3 7 (0 9) 3.3 (1 0) 0 0001 The IGT rate increased from 2-4% at age 15 years 76 239 414 to 6-2% at the age of 19 years (p=0-001). Dar es Salaam (13-0%), Morogoro (9-4%), and Mara (0-4%) (p=0-0001).
Among males, 8 3% were smokers compared with 0-4% of the females. The prevalence of smoking increased from 11 % at age 15 years to 7 3% at the age of 19 years (p=0 0016). None of those from Mara region smoked, whereas 1 9% of those in Dar es Salaam, 4-4% in Morogoro, and 5-6% in Kilimanjaro region were smokers p=00024).
Discussion
The striking finding in this study was the number of adolescents who already seemed to be at risk for the development of coronary heart disease. This conclusion was based on criteria which have been established for adults from data gathered from prospective studies. In adults there is a direct relationship of risk of coronary heart disease to the level of serum cholesterol, blood pressure, and cigarette smoking.8 In the course of individual development from childhood through youth to adulthood, serum cholesterol and systolic blood pressure tend to remain at similar levels relative to those of other members of the same population.9
Thus, it would seem appropriate to identify and consider at risk those children whose serum cholesterol concentration and blood pressure are at levels established in adults as predictive of the development of early occlusive atheromatous disease.
The serum cholesterol concentration that constitutes a risk factor for coronary heart disease in adults has long been debatable. The Framingham study indicated a continuous increase of risk for coronary heart disease with serum cholesterol values above 4 65 mmol/l (180 mg/dl).°0 In countries in which the incidence of coronary heart disease is very low, the mean serum cholesterol values of adults are in the 3-62 to 4 18 The prevalence of regular cigarette smoking varies considerably among children and young people by age, gender, and country.3 The prevalence of smoking among adolescents in our study is lower than in any other country in a WHO report in which India had the lowest prevalence of 10% /o in males age 15-20 years and 4% in females.3 Figures were 40% or more in most European countries. In our study the prevalence of smoking increased from 1 1% at age of 15 years to 7 3% at age 19, hence the need for intensified education and primary prevention before the age of 15 years.
In adults, alcohol consumption has been shown to influence blood pressure levels. The prevalence of alcohol drinking in our study increased from 18 7'%o at age 15 to 30-2% at the age of 19.
Kilimanjaro region which is relatively more prosperous, had the highest prevalence of alcohol drinkers (45-8%). Mara region whose main religious groups are the Seventh Day Adventists had the lowest prevalence of drinkers (and smokers) indicating importance of religious beliefs in prevention of certain risk factors of cardiovascular disease.
It is well recognised that diabetes mellitus is associated with an increased risk of coronary heart disease. Females with diabetes experience coronary heart disease at higher rates than nondiabetic females. Men with diabetes experience coronary heart disease at twice the rate of men without diabetes. '9 It is not known whether blood glucose or diabetes is a risk factor for coronary heart disease in blacks, although the frequency of coronary heart disease as a contributing cause of death suggests that it iS.20 A study of 198 diabetic African patients in Nairobi, Kenya showed that 30 had anginal pain, and 24 of these and had ECG abnormalities consistent with coronary heart diseae (ST depression or T inversion or both). 2 Thus, the overall prevalence of the major cardiovascular disease risk factors (raised blood pressure, dyslipidaemia, abnormal glucose tolerance, and overweight) was gratifyingly low.
Among the reasons for this are undoubtedly high levels of exercise, high unrefined carbohydrate diets, lack of high fat/high sugar food, and lack of excess food and cigarettes. Despite this alcohol consumption was high in Kilimanjaro.
Data available indicate that, within populations the serum cholesterol and blood pressure levels of individual children and young people are significantly related to the dietary pattems.3 Most of the risk factors in our study are established before the age of 15 years. Hence there is need for health promotion on the avoidance of the risk factors of cardiovascular disease not only to parents but to school age children before age 15 once greater affluence and/or availability develop.
